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A CUTTING TOOL ASSEMBLY 



■• FIELD OF THE INVENTION . 

The P res?n * inve ntion. relates to a cutting tpol ^sembly of the kind Having 
a replaceable cutting head. :' 



BACKGROUND OF THE INVENTION , : • 

Such cutting tool assemblies have long been known particularly where the 
cutting head is replaceably retained in or on a tool holder by screw clamping. With most 
of such known assemblies handling difficulties are often encountered when removing or 
replacing the. cutting head, seeing that this usually involves loosening, removal arid screw 
insertion of the- clamping screw, whilst at the same time holding me cutting head. 
Additionally, with many types of cutting topis the clamping screw is very often called on 
. to absorb a significant portion of the torque load exerted on the cutting head when in use. 

These problems become .particularly, acute in the case of miniature cutting 
tool?. Such miniature cutting tools are in general used for internal and external 
15 machining such as, ; for example, ^in mmmg, milling, grooving, drilling, etc. These tools ; . 
, -" are in general constituted by a hollow shank of which a front, elongated shank portion is 
of relatively small diameter (for example, 6 to 14 mm); 

In general, the cutting head is releasably screw coupled to a front leading 
end of the front shank, portion. Such a tool is disclosed,- for example, in International 
20 Application Serial No. WO 94/23874. . ; : 

- With such an arrangement; the coupling screw must be capable of 
withstanding the torque load arising out of the axial pre-load originating with the screw 
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mounting of the cutting head on the front- shank portion. Furthermore, with increasing 

reduction in size of the cutting heady smaller and smaller coupling screws have tp be used, ' 

with consequent danger of the screw being sheared off as the torque forces increase; In . " 

addition, the use of such small screws requires equally small turning keys. It will' be' ; 
5 realized that with such small keys the tightening force which can be exerted is very 

limited,. Such small keys are aliso Subject to easy fracture and wear. v * 

Replacement and fitting of the cutting head involves handling of the 

screw which can be very diminutive, and it can readily fall and get lost, as is also the case 
• with the very small cutting heads and tightening keys. 
10 It has been proposed in DE 3402547 to produce a cutting tool wherein the 

, cutting head continues to be screw ccmpled to the front tool shaft but wherein, by virtue of 

the fact that radially fom 

correspondingly radially formed grooves on the adjacent surface of the front shaft, the rib . 
and groove arrangement take up the torque forees'and this, of course, reduces the stress 
15 on the coupling screw; Nevertheless, the use of such a coupling screw^ and especially a 
diminutive screw, is subjected to the disadvantages referred to above, 
' ■ Iti an alternative embodiment of a cutting tool disclosed in DE 4026651, 

the cutting head is fitted to the tool holder via an elongated draw rod which extends v 
through the front shaft portion into a hollow region in>the rear shaft portion and is 
20 effectively keyed against rotation with respect to the shaft. The draw rod is coupled to a 
/ gripping mechanism located .in the rear shaft .portion and accessible therefrom for 
retaining the cutting head against the front shaft portion or for displacing it away 
therefrom. Here, torque forces are taken up by the relatively narrow draw rod adjacent 
the front end of the shaft, whilst retention and release of the cutting head is by way of a 
25 relatively complicated gripping mechanism. 
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/ V.-' - - It is an object of the present invention to provide a new and improved ' 

cutting tool assembly wherein the abover.referred-to difficulties and- disadvantages in 
■>-.". coupling and uncoupling the cutting; head to the tool holder are significantly reduced; . 

5 B^F SUMMAR \i ■ - ■ v" 

'■: According, to the present invention there is provided a . cutting tool 
assembly comprising a cutting head to be releasably retained by a tool holder, wherein; 
said, tool holder and said cutting,hea:d are provided with interacting coupling- members, . 
" one., of which is formed within an open ended cavity, the .coupling member of the tool - 
.10 holder having a plurality of radially extending abutment wings, and the coupling Member 
of the cutting head having a corresponding set of spaced apart, -peripherally located; 
radially directed support wings, the arrangement being such that a rfetainiiig .coupling Of. - 
. sa H Cutting head td. said tool holder is effected upon insertion of one of the coupling 
. members into the cavity of the other coupling member with said abutment wings passing ',' 
15 respectively between successive support; wings. and rotating said ope coupling member^so 
that said abutment^, wings abut and ; rest on said 'support wings, thereby effecting: a 
retaining coupling between said cutting head and said 'tool holder. ■ : / 

v Prbferably, the displacing means is screw actuated and is krew^ 
in said tool holder so as to act on said coupling element, whereby sc^ rotation of said ^ 
. 20 means in opposite senses results- in ; . 

In accordance with i preferred embodiment of a cutting tool assembly in : 
> aecordance;.\yith:the invention ^d mvolving a miniature cutting tool, the latter comprises: 
integrally; fonried rear and front hbllow shank portions, the; frpnt shank portion being; 
elongated and being of sub^taintially lesser radial dimensions than that of the rekr shank 
2S, portion;, a cutting head releasably centered and keyed agamst rotation with respect to a. 
■ free end of said front shank portion; an elongated draw fed extending through said -front . * 
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shank portion for coupling at one end thereof to said cutting head and rigidly coupled at 
an opposite end thereof to a body slidably located in said rear shank portion so as to. be 
co-directionally displaceable with said draw rod in an axial direction of said rear shank 
portion; and screw actuating means screw mounted in said rear shank portion so as to 
5 bear on said displaceable body so that screw rotation of said means in opposite senses 
results in displacement of said body respectively away from and towards said cutting , 
head so as respectively to: clamp and release said cutting head to and from said front 
shank portion. • ; ■ ; 

Preferably, spring biasing means are provided to spring bias the body 
10 towards the cutting head into releasing the cutting head from the front shank portion, said : 
screw actuating means comprising 4 screw having an inner end bearing on said body so 
that inwardly directed screw rotation of the screw ; imparts to the feody a displacement 
away from said cutting end and ajgainst the spring biasing. y 
In accordance with a still further embodiment of the invention, the axially 
15 displaceable body is formed with, a transversely extending cavity having oppositely 
sloping'cam follower surfaces located at transversely spaced apart locations of the cavity, 
the screw actuating means comprising an elongated cam member extending through the 
cavity and being formed at transversely spaced apart locations thereof with oppositely 
. sloping cam surfaces in respective sliding relationship with the cam follower surfaces, the 
20 screw actuating m?ans being screw displaceable inwardly and outwardly in the cavity so 
, as. to give rise to relative sliding displacements of juxtaposed pairs of cam and cam 
:■ follower surfaces with consequent displacement of the body ifnember towards and away 
from the cutting head. 

With the latter embodiment, the cam follower surfaces respectively define . 
25 a pair of transversely spaced apart conical recesses included within the cavity, the cam 
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- , . surfaces, being respectively constituted by. a pair of transversely spaced apart conical ' 
; surfaces of the cam member, . »"•,•'". 

With a miniature xutting' tool in accordance . with the invention, the fact 
that the cutting head is keyed to the front shaft portion means thatall torque forces *re / 
5, taken up by this front shaft portion, and not by any intermediate ' screw coupling, 
furthermore, the entire mechanism for ensuring the "effective clamping and . releasing of 
>":' • cutting head from the front sjiank portion is located in a readily accessible location in 
• the rear shank portion arid, by virtue of a simple screw motion, in One serise; effective : 
.. clamping of the. cutting head against, the front , shaft, portion is effected, whilst screw 
1 0 motion- in the opposite sense 'ensures the release of the cutting head from the front shaft 
portion, either under: the influence of a compression spring or by virtue of relative • 
./ movement of a cam follower on. a cam surface. By virtue of the fact that, retention of the 
cutting head on the draw rod isby way; of a bayonet-type coupling, release of the cutting 
head from the draw bar can be effected by a simple rotary motion, without the problems 
15 . . involved in ^ releasing and retaining a screw of dimihutive size, 

BRIEF DESCRIPTION OF DRAWINGS 

For a better understanding of the present invention and to show how the 
sameifhay W-cvri^otrtJn.'practice; tl^'wai, now be;d^ied; ywiy of -example, a-' '• 
20 miniature cutting tool in accordance with the present invention, with reference to the 
accompanying.drawings, in Which: • \ 

Fig. 1 is a perspective view, of a first form of cutting tool assembly in accordance 
with the present invention being an assembled miniature cutting tool; 

Fig. 2 is a partially longitudinally sectioned, perspective View of the assembly 
25 shown in Fig- 1; . ' • 

. - Fig. 3 is an exploded view of the assembly shown in.Figs. l and 2; . 
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Fig. 4 is a perspective view of ; a shank of the. tool assembly . shown in the 
, preceding figures; * • : ; . . * 

. » Fig. 5 is a perspective view from below of a cutting head incorporated in the tool 
assembly shpwn in Figs. 1 to 3; 

Fig. 6 is a longitudinally sectioned perspective view of a part of a modified form 
of cutting tool assembly in accordance with the present invention constituting a 'miniature 
cutting tool; : ; 

Fig. 7 is a longitudinally sectioned side view of the portion of the cutting tool : 
assembly shown in Fig. 6; 

Fig. 8 is a view corresponding to that shown in Fig. 7 with an axially 
displaceable body thereof shown in the Figure as being displaced to the right; V , 

Fig. 9 is a longitudinally sectioned view, of part of a still further modified form 
of cutting tool .assembly in accordance with.the present invention constituting a cutting 
tool; and / ' :/'■'", .... . 7/ . 

Fig. 10 is a side elevation, partially longitudinally sectioned exploded view of the 
cutting tool assembly shown in Fig. 6. / 

DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS 

As seen in Figs. 1, 2 and 3 of the drawings, a miniature cutting tool, 
designed, for example, for use in internal machining comprises a shank 1 having a tubular 
front shank portion 1 A formed integrally with a hollow, cylindrical rear shank portion IB, 
the front shank portion 1 A being of significantly lesser radial dimensions than the rear \ 
shank portion IB: ) . 

As can be clearly seen from Figs. 2, 3, 4 and 5 of the drawings, a cutting 
head 2 having a radially extending cutting blade 3 is formed on. a base surface thereof 
with three radially distributed, dome-like keying projections 4 which are designed to fit 
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.. into coFrespondingly formed, dome-like radially distributed key in 5 formed in a 

_ . terminal edge of the front shank portion. 1 A such that^ wl\en the cutting head ? is fitted"-- 
. against the terminal edge of the front shank portion 1 A, it is centered with respect to the 
front shank portion 1 k and keyed against relative rotation with respect thereto" 
;? . T^ ecuttin e h e ^ 

: ■ the keying projections 4, an essentially 'cylindrical body portion 6 defining an open-ended 
.: cavity 6A, on an inner wall of which are .formed a plurality of spaced-apart; peripherally 
. v located, radially and inwardly, directed support wings 7. : 

An eldhgated draw rod 8 is formed at one £nd thereof - 
10 element haying a corresponding set of spaced apart radially extending abutment wing£ 9 
which lie on. a circle smaller than the; inner diameter of a. cylindrical; cavity formed in the 
body portion 6, each wing having a peripheral exteiat such as to allow for ready 
introduction between the suppbrt wings 7; 

; The elongated draw rod 8 comprises a first portion 10 of substantially ; 
15 cylindrical^ . 

l\ and a terminal portion 12 of substantially poly gonally .crbss-sectipnal shape.: 
. . . An elongated,, axially displaceable body member 15 is formed with . a . 

. through-going threaded bore 1 6 which the draw rod 8 can be screw inserted and is formed 
- with a pair of opposite circular cylindrical surfaces 17 and an opposite pair of 
20i substantially planar side surfaces 19. 

Formed in a leading end surface 2^Q of the body hiember 15 is . a radially 
;:. extending groove 21. The groove 21 is - advantageously of V-shaped cross-section, 
whether with a substantially, flat base or otherwise. Such;? shape is particularly useful in 
preventing undesired screw release during cutting. . : . , . 

2 5 ,. The shank 1 is provided with an intermediate portion 22 which separates 

• : the front- shank portion 1 A from the rear shank portion IB, there being formed in the 
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intermediate portion 22 a .threaded bore 22A into which an adjustable screw 23 can be 
screwed/ " •_" ' 

The assembly, is furthermore' provided with a compression spring 24. 
which fits on to the terminal portion 12 of the draw rod 8 and an abutment, constituted in 
this embodiment by a clevis-type clip 25 insertahle into the rear shank portion IB via an 
aperture 26 which serves to retain the. spring in; a compressed condition! ■/■'..-''. ' *] 

As seen in Fig.3 initialassembly of the cutting tool takes place as follows: .. 

The draw rod 8 is introduced via its terminal portion 1 2 into the shank 1 
through the open end of the front shank portion 1 A. The body member 15 is introduced . 
into the rear shank portion IB via its open end. The draw rod is thereupon screwed into 
the threaded bore 16 of the body portion until its terminal portion 12 projects therefrom. 
At the same time, the screw 23 is introduced through the bore 22 A so that its tip is located 
within the groove 21, thereby delimiting rotation: of the. body portion 15 and the 
displapeability of the body member 15 towards the terminal edge of the front shank 
portion 1A. The spring 24 is inserted ihto the rear shank portion IB, is held tompressed 
and the clip 25 is then inserted into the rear shank portion IB through the aperture 26 and 
is clipped on to the terminal portion X2 of tfie draW rod 8, maintaining the spring 24 in its 
compressed condition. Preferably the rotation of the.body member 15 into a position 
wherein the groove 21 is located opposite the bore 22A, and the compression of the 
spring 24 prior to insertion of the clip 25 is effected using a dedicated prong-like key (not 
• shown).. '*■ ,. i ' 

. In this condition, with the body member 15 and the draw rod 8 biased 

outwardly by the compression spring 24, the radial abutment wings 9 project: slightly 
beyond the terminal edge of the front shank portion la. The* cutting head 2 can now be 
placed in position' wherein the coupling end 9A of the draw rod 8 passes through the 
cavity 6 A and the abutment wings 9 pass between adjacent support wings 7. The cutting 
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head Z is then.rotated until the keying projections 4/enter the keying recesses 5 and in , this 
position, the cutting head 2 is retained against withdrawal by the bayonet-type, fitting of ' 
/ the abutment wings 9 over the support wings 7. , : " ' 

If now the icreW 23 is screwed inwardly against the surface of the groove 
.5 21 of the body member 15, thelattex is displaced in a direction. away from the cutting 
head 2 against the biasing force exerted- by the; compression spririg 24, thereby drawing 
jthe co-directionally displaceable draw rod 8 inwardly and effectively, clamping the cutting 
head 2 against the terminal: edge of the frotit shank portion 1A, the- inter^engagement of 
the projections 4 of the cutting Head 2 in the grooves ^ of the front shank portion 1A 
10 effectively keying the cutting head 2 against rotation. ; ■ 

In this w *y> almost none of the torque forces exerted on the cutting'he 
during the cutting operation are not ^ transmitted to the draw bar 8 but instead are taken up 
by the much more massive front shank portion I A. • / 

When it is, now required to replace the cutting head 2^ 
15 is to- unscrew slightly the screw 23/ thereby releasing the body member 15 for slight 
displacement under the influence of the compression spring 24 in the direction of the. 
cutting head. 2, whereupon the cutting head 2 is displaced away fropi the grooved end of 
the front shimk portion la and can be readily released by a simple rotational movement 
and detached from the draw rod 8. This replacement of the cutting head can be effected 
2Q using one hancl without the necessity to remove the screw 23 from the shank. This is 
-clearly distinctly advantageous when, .compared with prior /art tools Which,, require 
two-handed operation and the .requirement to safeguard against loss of the, wholly 
removed smart securing screw. . ; 

The provision of the axially displaceable : body ^ 
25 opposite pair of substantially planar side surfaces 19 allows for the passage Of cooling 
fluid through the rear shank portion IB in the regions between the planar side surfaces 19 



WO 98/50187 




PCT/lL98/d0190 



and the inner surface of the rear shank portion ltJ. • The/cooling fluid carries on through 
the. front shank portion 1A to/ the cutting head 2. J t . 

; In the embodiments shown in Figs, 6 through 10 of the drawings, the 

cutting tool ; comprises a shank 31 having a tubular front shank: portion 3 1A formed 
integrally and coaxially with a hollow, cylindrical rear shank portion 3 IB, the front shank 
portion 3 1A being of significantly lesser radial dimensions than those of the rear shank 
portion 31B. Extending through diametrically opposite portions, of the cylindrical wall of / 
the rear shank portion 3 IB are bores 32A and 32B, communicating with the inner 
cylindrical hollow region 33 of the rear shank portion 3 IB, The bore 32 A is internally : * 
threaded. ■ ' \ 

,An elongated, substantially cylindrical, body member 34 is axially 
slidable in the region 33 within the shank 3 1 and is coupled integrally at the end thereof 
closest to the front shank portion 31 A with an elongated draw rod 35 which corresponds 
in shape arid function with the draw rod 8 described with reference to the preceding 
drawings. 

A transversely directed throughgoing bore 36 is formed in the body 
member 34. having a pair of oppositely sloping cam follower surfaces 37 A and 37B, - 
whjch form part of the defining surfaces of the throughgoing bore 36. 

• •, . Essentially, and as can be seen most clearly, for example, in Fig. 10 of the 
drawings, the throughgoing bore 36 comprises a central portion 36A and upper and lower ■ 
pseudo conicaL portions 3 6B and 36C respectively, which are essentially asymqietrically 
disposed with respect to the central portion 36 A, with the surfaces 37 A and 37B partially 
defining the pseudo cohic&i recesses 36B and 36C. 

Screw actuating means 38 comprises a cylindrical, cpnnecting central 
portion 39 having ^i upper screw threaded portion 40 which is formed integrally with the 
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. central -portion- 39 via a conically tapering portion. 41, and a lower cylindrical portion 42 . 
. which is formed integrally with toe central portW 
,. ; - As seen mosit clearly^n Figs: 6 to 10 of me drawings/the screw, actuating . 

means 38 is located within the rear shank portion 3 IB, with: the upper screw threaded : 
5- portion 40 screw threadingly fitted within the screw threaded bore 32A and the lower 
-.■-cylindrical portion 42 sHdingly fitted within the bore 32B, The central portion 39 is ". 
located within the central portion 36A of the throughgoing bore 36 with i the conical 
surface of the conically tapering portion 4 f (constituting a cam surface) bearing against, 
the sloping cam, follower surface 37A and the conical surface of the conicaHy tapering 
10 portion 43 (constituting a : cam surface) bearing against the sloping cam follower surface • 
■ 37B. 7," ' . ••• V..'. . .-• 

When the screw actuating means 38 has been screwed outwardly into the 
position shown in Fig. 7 of the drawings, the cam follower surface of the coriically 
tapering portion 43 bears against the cam surface 37B and gives rise to a jeftwardly 
.15 directed movement of the body . member 34 and a consequent displacement of the cutting . 
head 2 from the adjacent surface of the front shank portion LA (hot shown in this figure). - 
. : When, however, the screw actuating member is screwed inwardly into the: 
.position .shown, in Fig. 8, the : cani follower surface of me conically tapering portion 41 
bears on the sloping cam surface 37A, causing the body member 34 to move to the right, 
20 , with a consequently rightwardly directed movement of the draw '^od 35 which, in its turn,. 
' gives rise to effective clamping of the cutting head against the adjacent surface of the 
front, shaft portion 1 A. ^ / \ . . v . . . .. 

a " alternative embodiment shown in Fig. ,9 of the drawings, the basic 
construction of an axiAlly displaceable body 44 and a Screw adjusting member 45 are the 
■25 same as previously described with reference to Figs. 6, 7, 8' and 10, but in this case both a 
transverse bore 46 in the displaceable body 44 and the screw adjusting member 45 are 
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disposed at ari^cute angle with respect to the longitudinal axis of the tool, the advantage 
- here being that readier access can be had to the screw adjusting member 45. foF rotation 
thereof and consequent 'displacement of the body 44. Furthermore, in this embodiment, 
the screw adjusting member 45 exerts greater axial force on the body 44 and causes ' 
5 greater axial displacement thereof. ' , > 

Reference will qnce more be made to Fig. 10 of the drawings for a more 
detailed description of the construction, mode of assembly and insertion of the rfcrew 
-actuating means 38 into the rear shan^ portion 31B in gerieral, ^nd through the/body 
member 34 in particular. 

As seen in Fig. 10, the screw: actuating means 38 is essentially formed of 
two separate component parts 38A arid 38B, wherein a first component part 3 8A consists 
of the upper screw threaded portion 40, the conically tapering portion 41 and the central 
portion, 39, from which depends integrally a split coupling pin 51 Having upper and lower 
portions 5 1 A and 5 IB respectively, with the lower portion 5 IB being of slightly extended 
15 radial dimensions as compared to the upper portion 51 A and merging therewith via a 
shoulder 51C. V 

; The second component 38B consist? of the lower cylindrical portion 42 
and the tapering portion 43 having a central bore 52 consisting of upper and lower 
; portions 52A and 52B, with the iower portion S2B being of larger radial dimensions than 
20 the portion 52A, the axial extent of the portion 52A being not larger than the axial extent 
of the portion 51 A of the coupling pin 51. 

For the purpose of assembly, the axially displaceable body member 34 is 
located within the region 33 (see Fig. 6) of the rear , shank portion 31B, /with tl^e 
throughgoing bore 36 thereof opposite the diametrically opposed bores 32A arid 32B . 
formed in the rear shank portion 3 IB. The screw actuating component jpaxt. 3 8A is . 
introduced into the rear shank portion 3 IB via the bore 32 A, and through the transverse 
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bojre 36 and the coupling pin ,51 thereof snapped into position within. the second screw . 
actuating component 38B. it is, however, clear that bther equivalent means can be 
. ; 'employed for assembUng the fcrew / " ' 

. TTie .n)eans just described with reference tb Figs. 6 to 10 of the drawings 
5 ... can be used for selective displacement: df a. cutting : head into and out of clamping 
engagement With an adjacent surface of a front shank portion irrespective of the manner 
^ in which the cutting ' 

* . . . . The invention as specifically described hitherto by way of example with 

respect to the illustrated embqdiments can equally well be applied to miniature, cutting 

10 



The cutting tool assemblies just described , by way of example are all 
characterized by the provision of displacement arrangements which, Whilst of particular 
significance in relation to/the effective releasable coupling and clamping of a cutting head 
in a tool holder^ can be. readily, adapted for use, for example, in tools of other kinds for 



- V 



A 



WO 98/50187 W 14 W PCT/IL98/00190 

CLAIMS:-' . 'V'".. '.'Y.'. 7/V 

1- ^ cutting tool assembly comprising a cutting head to be releasably 
retained by a tool holder, wherein said tool holder and'said cutting head are provided with 
interacting bouplihg members, orie. of which is formed within ah opdn^ended cavity, the 
coupling member of the tool 'holder having a plurality of radially extending abutment 
wings, and the coupling member of the cutting head having a corresponding set of spaced 
apart, peripherally located, radially directed support wings, the arrangement being such 
that a retaining coupling of said cutting head to said tool holder is effected upon insertion 
of pile of the coupling members into . the cavity of the other coupling member with said 
abutment wings passing respectively between successive support wings and rotating said / 
one coupling member so that said abutment wings abut and rest on said support wings, 
thereby effecting a retaining coupling between said cutting head and said tool holder., 

2 - " "A cutting tool r assembly according to Cl^im 1 , wherein the coupling 
member of the tool holder is mounted in the tool holder so as to be axially displaceable 
with respect thereto, there being furthermore provided displacing means, for axially 
displacing said coupling member of the tool holder in opposite senses so as respectively 
to clamp and release said cutting head to and from said tool holder. 

3 - , , -A cutting tool assembly, according to Claim 1 or 2, wherein said 
open-ended cavity is formed in the coupling member of the cutting head; 

4 - . A cutting tool assembly according to any one of the preceding claims, 
wherein said displacing means is constituted 'by a screw member screw-mounted in said; . 
tool holder so; as to act on said coupling member, whereby, screw rotation of said screw 
member in opposite senses results* in ^ said oppositely directed axial displacements; 

'5^ . A cutting tool assembly according to any one x>f the preceding claims and 

constituting a miniature cutting; tool and comprising integrally formed rear and front 
hollow shank portions,' the front shank portion, being elongated and. being of substantially 
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lesser radial dimensions than -that off the rear shank portion; said cutting head being 
' reieasably centered and keyed against rotation -withjespect to a free end of said- front 
shank portion; $aid 'coupling member being constituted by an elongated draW rod 
extending through said front shank portion for bayonet-type -coupling at one end th^repf 
to said-cutting head and rigidly coupled at an opposite end thereof to a displaceable body 
/slidably located in said rear shank portion so as to be; co-directibnally ^ .dispjaceable .with 
raid draw. rod in. an axial direction of said rear shank portion; said displacing means being ; 
• constituted by a screw member screw mounted in an intermediate portion of said cutting..: 
tool so as to bear on said displaceable body so that screw rotation of said screw, member • 
means in opposite senses results in displacement of said displaceable body respectively 
away from and : towards said cutting, head so as- respectively, to clamp and. release said. . 
cutting head to andfrom said front shank portion. . ... , 
: 6 - Ai cutting topi assembly according to Claim : 5 , wherein , spring biasing 

-^neaxis is provided to spring bias said displaceable body towards said cutting head into 
releasing said cutting head from said front shaak portion and wherein said screw member, 
has an inner end bearing on said: displaceable? body 90 that inwardly directed screw : 
dotation of said, screw member imparts to said displaceable body a displacement away . 
from said cutting end arid against the spring biasing ' \ . 

A cutting tool assembly according to Claim 6, wherein: there is formed in 
, a leading end of said displaceable body a grooved portion into which the inner end df said i 
screw member fits- 

8 - A cutting tool assembly according to Claim 6 or v7, \vherein, said 

displaceable body is screw mounted; on said draw rod which projects beyond displaceable V 
said body, a compression Spring being mounted on the projecting portion of said draw rod - : 
anci .bearing on one erid thereof on said body and at an .bpjposite end thereof on an T 
abutment member fixed with respect to said rekr shank.portion. 
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9 r V; A cutting tool assembly according to Claim 8, wherein said abutment ] 

member is constituted by a clip transversely insertable into said rear shank portion so as 
to engage said projecting portion. 

10. • , ' A putting tool assembly according to Claim 5 , wherein said displaceable 

body is formed with a transversely extending cavity having sloping cam follower surfaces ' 
located at transversely spaced apart locations of said cavity and wherein said screw 
member is provided with elongated cam means 1 extending through said cavity and being 
formed at, transversely spaced apart locations thereof with oppositely sloping • cam 
surfaces in respective sliding relationship with said cam follower surfaces, said screw 
member being screw displaceable inwardly and outwardly in said cavity so as to give rise 
to relative sliding displacements of juxtaposed pairs of cam and cam follower surfaces 
with consequent displacement of the displaceable body away from and towards the '-. 
cutting head. :■ 

Ul. . A cutting tool assembly according to Claim 10, wherein said Cam follower 

surfaces respectively define a pair of transversely spaced apart conical recesses included 
within said eayity and. wherein said cam surfaces are respectively constituted by a pair of 
transversely spaced apart conical surfaces of said cam member. 

12 -. •.. A cutting tool assembly according to Claim 10 or 11. wherein one of said 

conical surfaces is formed on a detachable cam member component which cjjn be 
releasably coupled to the remaining portion of the cam member. 

13. .. • A cutting tool assembly according to any one of Claims 10, 11 or 12, 

wherein one end portion of said cam member is formed with screw threading so as to 
screw engage with an internally threaded bore of said rear shank portion. 
1< *« • A cutting to ol assembly according to any one of Claims 5 to 13, wherein 

adjacent surfaces of said cutting head and front shank portion are respectively formed 
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.with inter-engaging recess and projection so as to. ensure said keying and : 

centering. 1 . '. ■ .'. ,• \ ,' ' .... . ' '\ 

15. A displacement mechanism comprising a casing; an axially displaceable' ' : 
body • slidably located in said casing; a. displacement member coupled to Said body; a 
transversely extending . cavity formed in said body and having sloping cam follower 
surfaces located at transversely spaced apart locations of said cavity; and an elongated . 
cam member extending through said cavity and being formed at transversely spaced apart 
locations .thereof with sioping cam surfaces in respective sliding relationship ^ with f sai d / ; 
cam follower surfaces and means for selectively displacing said cam member into and out 

of the cavity " so as to displace the body member in opposite directions. . 

16. A displacement mechanism; according to Claim 15, wherein said cam. - 
follower surfaces respectively define a pair of transversely spaced apart Conical recesses .' 
included within said cavity and wherein said cam surfaces are respectively constituted byT 
a pair ;of transversely spaced apart conical, surfaces of said cam member: 

. A displacement mechanism according 'to Claim 15 or 16, wherein one of 

said conical surfaces is formed on a detachable cam member component which can be 
releasably . coup led to the remaining portion of the cam member, 

18. A displacement mechanism according to Claim 15, 16 or -17, wherein one 
end portion of said cam member is formed with screw threading so as to screw engage 
with an internally threaded bore extremity of said. casing, ''••:.•*-. 

19. A displacement mechanism according to any one of Claims 16 to 18, 
wherein said casing.is substantially cylindrical. , % '.. ' 
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